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ABSTRACT

Tennessee cattle producers have dealt with highly
variable cash market prices and must protect against low and
variable returns associated with these market fluctuations.

This study evaluated retained ownership opportunities and
alternative pricing strategies to increase mean net returns
and reduce net return risk.

Computer simulation models were

used to perform the analysis for the backgrounding and

custom feeding stages of production.

The pricing strategies

utilized the cash markets, futures market hedging, and the

purchase of put options on feeder and live cattle futures
contracts.

The period of the study was from 1985 to 1995.

Mean and standard deviation of net returns was the criterion
used to evaluate the retained ownership opportunities and

the various pricing strategies.
The results of the retained ownership analysis
indicated that the mean net returns and the standard

deviation of net returns increased by retaining ownership

after weaning and after backgrounding.

Retaining ownership

through custom feeding resulted in increased mean net
returns and standard deviations compared to backgrounding
only.

The primary results of the pricing strategies for the
backgrounding operations indicated that the elementary and

moving average hedging strategies failed to yield results

111

superior to the straight cash strategy.

The put option

strategies were superior to the cash market strategy by
yielding higher mean net returns with lower standard
deviations.

The primary results of the pricing strategies for the
custom feeding operations indicated that the elementary,

moving average, and put option strategies resulted in lower
mean returns and standard deviations compared to the cash

market.

The put option strategies yielded the lowest mean

net returns and standard deviations relative to all other

pricing strategies for the custom feeding operations.
Assuming similar production and market conditions to
those of the period of analysis, the results indicate that
there are viable marketing and pricing strategies available
to producers to increase mean net returns and/or lower net
returns risk.

These are available through retaining

ownership while utilizing alternative pricing strategies.

IV
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CHAPTER I
INTRODUCTION

I. Background

Cattle and calf production is Tennessee's largest

agricultural enterprise.

In 1994, 1,098,000 cattle and

calves were marketed in the state (20).

Tennessee accounted

for 1.5 percent of total United States cattle production
according to the 1992 Census of Agriculture.

The state

ranked 22nd in the nation in cash receipts from cattle sales

that generated $411 million in 1994 (23).

Cow-calf

operations are the most common kind of cattle operation in
the state with cattle and calf sales accounting for 19

percent of cash receipts for the State's agricultural
commodities in 1994 (23).

There are 63,000 farms with cattle and calves in
Tennessee (20).

In 1995, 54,000 of these were beef cow-calf

farms (20). The number of beef cattle farms has been

decreasing over the past 10 years while average production
per farm has been increasing (26).
Most of the calves produced in the state are sold as

weaned or yearling calves for feeding outside Tennessee.
Some of the feeder calves produced in Tennessee are retained
for backgrounding operations in the state and are

subsequently sold as yearlings for finishing elsewhere.

II. Price Variability in Feeder Cattle

The "cattle cycle" is the most influential variable

affecting beef prices and beef cattle producer incomes (22).
The cattle cycle consists of the repetitive growth, peak,

liquidation, and trough in cattle inventories.
cycle usually occurs every 8 to 10 years.

A complete

Historical

evidence indicates that cattle prices decline during the
cattle inventory peaks and that prices increase after a
subsequent decline in cattle numbers (22).
The United States cattle inventory peaked in 1975 at
132 million head declining to 96 million head in 1990 and
increasing to 103.3 million in 1995 (24).

Tennessee cattle

inventory has followed the national cycle, with cattle
numbers bottoming out in 1991.

January cattle and calf

inventories in Tennessee have increased by 300,000 head from
1991 to 1995 (20).

The cattle cycle is not the only factor influencing
variability in cattle prices.

The residual nature of the

value of a feeder animal has a primary influence on the
price of the animal.

The value of a feeder steer is the

residual remaining after costs of retailing, distribution,

processing, slaughtering, feeding, and stockering are
deducted from the retail value of beef.

Seasonal

fluctuations in volume of cattle sold and random price
effects cause short-term variations in feeder prices.

Changes in grain prices will affect feeder cattle prices,
because feed grain is the major cost associated with cattle
feeding.

Other factors such as weather and U.S. cattle

trade policy also have an affect on cattle price.
Cash market prices can vary widely over relatively
short periods of time due to the above factors.

Tennessee

auction prices for 400-500 lb. Medium-frame No. 1 Steers
rose from $58.25 per cwt. in August 1990 to $112.69 in April
1991, and then back down to $88.67 eight months later in
December 1991 (20).

Prices rebounded to $102.10 by April

1993 but have declined into the mid $50's in June 1996.

On

a percentage basis, these price changes are very large and

represent extreme changes in profitability for feeder cattle
producers.

III. Problem

The high variability in cattle prices is a concern for

cattle producers attempting to make a dependable profit.
Cash market price fluctuations prevent producers from

accurately anticipating prices in order to make optimal

management decisions.

The long-term success and survival of

a beef operation depends on producers securing returns over
variable and fixed costs.

Production and pricing strategies, such as retained
ownership and hedging in futures and options contracts, are

marketing/pricing alternatives available to cattle producers
that may protect against low and variable returns.

However,

there are questions about how a producer can implement
various marketing strategies and which strategies, if any,
will secure higher net returns while reducing income risk

for the producer.

In order to assist producers in making

decisions, information is needed about retaining cattle in
various cost-price-outlook scenarios as well as information
that better informs producers of opportunities for use of
futures and options contracts for hedging purposes.

IV. Retained Ownership

Retained ownership involves a calf producer retaining

or continuing to own the calf through a backgrounding and/or

feedlot program instead of selling the calf at weaning.

Backgrounding is a relatively low-cost method to achieve a
heavier animal.

Backgrounding typically involves feeding a

weaned calf (350 to 550 lbs.) primarily on pasture and hay
until the animal reaches a weight of 600 to 800 pounds.

Factors such as the time of year and quality of feeds will

affect weight gain rates and the time required for cattle to
reach desired weights.

A typical feedlot program involves a 600-800 pound
animal being finished on grains and concentrates to a

slaughter weight of 1100 to 1300 pounds.

Tennessee cattle

producers who retain ownership through the feedlot stage
seldom finish out cattle on their own farms.

In Tennessee,

there were only 2,779 farms that fed out cattle and 1,779 of
those farms sold 1 to 9 animals while only 29 farms sold 200
or more animals in 1992 (26).

Animals that are retained for feeding by Tennessee

producers are usually custom fed.

Custom feeding involves a

feedlot feeding cattle that belong to someone else to

slaughter weights based on a contractual agreement between
the feedlot and the owner of the cattle.

The custom feedlot

process involves producers shipping their cattle to the
feedlot.

The contract between the cattle owner and feedlot

specifies charges to the owner for feed and yardage fees,
which cover various expenses such as labor and depreciation.

In addition, the contract specifies the services that will

be provided by the feedlot.

Custom feedlots are usually

located in the Midwest and Great Plains, where grain is

surplus and prices are relatively low.

There are many advantages to retaining ownership.

Some

advantages of retaining calves for backgrounding include no
marketing costs after weaning, less weight-reducing stress
on the animal, and "added flexibility to choose the periods
of higher prices for marketing" the animal (12).

In

addition, producers are able to "capitalize on the superior
information they have about their cattle" (29).

The

producer is also offered the opportunity for increased

profits associated with selling heavier animals.
Disadvantages include higher levels of capital investment

and management expertise (29).

Retaining ownership also

increases production and price risks for the producer.

V. Futures Market Hedging

Futures market hedging provides a producer with the

opportunity to "lock in" a price for a future time through
the use of commodity futures and options contracts.

Prior

research suggests that the use of futures market hedging and
options on futures may increase revenues and reduce the
price risk associated with the conventional cash market
(1,2,5,8,10,13,17).

A futures contract legally obligates a holder to either
deliver or accept delivery of the contracted commodity on or

by some specified date in the future (16).

Feeder cattle

contracts are for 50,000 pounds of medium to large frame No.

1 feeder steers between 700 and 799 pounds (31).

Beginning

in 1986 with the September contract, feeder cattle futures
were settled using a cash settlement method rather than

delivery of cattle.

With cash settlement, the settlement

price became "a weighted-average price... calculated from

published USDA data using a simple public formula" (31).
The price is representative of a centrally located
geographic region where 70 percent of feeder cattle are

traded.

Live cattle contracts are for 40,000 pounds of "Yield
Grades 1,2 and 3 with no more than 4 head of Yield Grade 4"

live steers between 1050 and 1250 pounds (31).

Live cattle

futures are settled using a physical delivery system where
cattle may be delivered at Sioux City, Omaha, Greeley, Dodge
City, and Amarillo at par price (31).
Decisions to hedge or to remain unhedged in the futures
market may influence whether higher average returns are
realized relative to returns from not hedging.

A routine

hedging strategy involves a producer placing a hedge by
selling a futures contract when the cattle are bought and
lifting the hedge by buying the contract back when the
cattle are sold.

Selective/elementary strategies include those
strategies that involve placing a hedge by selling a
contract only when a pre-determined criterion is met and
then lifting the hedge by buying a contract back when the
cattle are sold.

If the criterion is never met, the

producer will not hedge in the futures market.

This is an

example of a selective strategy. The elementary hedging

strategies used in this study require that a producer does
not lift the hedge once it has been placed until the end of
the production period.
More elaborate hedging strategies called technical

strategies assume commodity futures prices are serially

correlated which allow for changes in futures price to be

predicted based on historic price relationships (19).

One

simple type of technical strategy used in this study is a
moving average hedging strategy.

The moving average

strategy along with all other strategies used in this study
will be explained in detail in Chapter II.

Basis

A cattle producer making management decisions in June
to sell cattle around the 1st of December needs to know the

basis. or the difference between what local cash price and

December futures contract price is going to be on December

1.

A basis estimate will provide producers the ability to

interpret a futures price for their local market.

Basis is

the difference between local cash prices and futures prices

for a specific contract at the time of an anticipated
purchase or sale of a cash commodity.
Basis estimates are important because futures prices
are not normally equal to the local cash price for a

producer.

Therefore, the difference in local cash prices

and futures prices must be estimated when the futures market

is used to hedge cattle.

The difference in local cash

prices and futures prices is mainly due to transportation
costs associated with shipping an animal from one location
to another.

There are many factors affecting basis that make it

difficult to predict.

Basis risk refers to the chance that

the final basis will not be equal to the expected basis due
an inaccurate basis estimate.

This risk, however, is small

compared to the greater risk "associated with predicting
cash price" (1).

Put Options

A put option gives a producer the right to sell a
specific futures contract at a specific price, but does not

obligate the producer to sell if it becomes advantageous to
let the put option expire.

Buying put options provides a

producer new possibilities in the use of futures by

eliminating margin calls and by making the maximum loss from

using futures equal to the initial option premium plus
commission.

Put options also protect a producer against

falling prices while still allowing the producer to benefit
from potentially higher prices.

A put option is bought for a specified strike price and
futures contract delivery month.

The strike price is "the

price at which the underlying futures contract may be bought
or sold" (6).

To better understand how put options operate,

assume a producer buys a "$74 put" for a December live

cattle futures contract.
by paying a premium.

The producer purchases the option

The premium is "the market determined

value of an option for a particular futures contract and for

a particular price level or 'strike price'" (16).

Owning a

"$74 put" protects the producer against receiving lower

prices due to the market price falling below $74. If the
December futures trades down to $72, the right to a short,
or sell, position at $74 is worth at least $2 to the

producer. If the December futures trades up to $77 at
expiration of the option, the put option will be worthless.
A rational producer will let a put option expire if the

futures price is above the strike price. By not selling the
put option, the producer is able to benefit from higher
market prices. Some disadvantages of buying put options
include possible high premiums and the presence of basis
risk. Put option pricing strategies will be discussed in
more detail in Chapter II.

VI. Review of Literature

Much literature has been published about marketing and

production alternatives for cattle at the backgrounding and
finishing stages of production and about hedging strategies
for cattle. The production alternatives reviewed here are
from various locations where retained ownership has been

analyzed. The pricing strategies literature included
hedging strategy studies from Tennessee and other
localities. This review of literature will discuss only the
research that has direct applicability for this study.
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Retained Ownership

A study by Peel (15) compared returns and costs for
nine alternative retained ownership opportunities with
steers in Oklahoma from 1978 to 1992.

Production

alternatives included retaining ownership through the

backgrounding as well as through the feedlot phases of

production.

A whole-ranch evaluation measuring returns at

each production endpoint was developed using nine
alternative retained ownership budgets.

Each production

phase was treated as a separate enterprise. Production
parameters were developed from scientific research for the
various phases.

Each alternative enterprise was analyzed

using the mean and variance of returns.

Peel concluded that

retained ownership offers a cow-calf producer an opportunity
to increase average returns.

However, these retained

ownership alternatives "represent additional economic

enterprises with attendant profitability and risk
attributes" (15).

A similar study by Walker and Little (28) evaluated
retained ownership alternatives at the firm level for steers
and heifers in Oklahoma from 1979 through 1988.

Ten

integrated enterprises involving selling weaned calves in
the fall, retaining cattle through the feedlot in the fall,
growing to stockers after weaning, and finishing stockers
were evaluated.

The enterprise budgets used in this study

reflected animal performance and were obtained from a farm
11

research station within the state.

Weaning weight, pasture

average daily gain, feedlot average daily gain, and feedlot
feed efficiency were incorporated in the simulation model.
The study found that "vertical integration through the
feedlot is much more profitable on average for" the

simulated enterprises "than selling weaned calves or
stockers" (27).

In a study by Watt, Little, and Petry (29), eight

production alternatives for cattle in the northern plains
were examined using mean-variance analysis.

The study

involved retained ownership alternatives from the cow-calf

to the custom feeding stages from 1958 to 1984.

Retaining

ownership through backgrounding "was shown to be a viable
production and marketing alternative" that "reduced the

price risk inherent of the cow-calf operation" (28).

The

study found that "custom feeding enables cow-calf producers

with sound, progressive breeding programs to capitalize on
breeding improvements other than just increased weaning
weights" (28).

Similar studies by Little, Watt, and Petry

(11) and by Lambert, and Sands (7) concluded that there is a
potential to increase returns through retained ownership
after weaning.

In a study by McLemore (12), an evaluation for
Tennessee cow-calf operations retaining ownership through

various backgrounding stages and for backgrounding-only

operations was carried out for the 1970 through 1978 period.
12

Results were analyzed based on net returns to land,

management, and fixed inputs for the separate enterprises on
a yearly basis.

The study concluded that "producers could

have improved their average net returns situation over 197178 period by backgrounding the calves which they produced or
by buying other calves for backgrounding"

(12).

All of the studies indicate a potential for cattle

producers to achieve higher returns when retained ownership
is applied to the operations.

However, the studies cite

that there were increased costs associated with greater

capital and management requirements for backgrounding
operations and that there were price risks associated with
backgrounding and custom feeding.

In a publication by

Cattle-Fax, considerations for retaining ownership included
production costs, available resources, the herd health

program, evaluating genetics, numbers and uniformity of the
herd, feedyard selection, financing, and flexibility of the

enterprise.

All of these factors must be considered by a

cattle producer deciding on whether or not to retain
ownership.

Hedging Strategies

Several studies have involved using the futures market

for various hedging strategies.

McLemore and Miyat (13)

analyzed hedging strategies for a 240-day winter and a 165-

day summer feeder cattle backgrounding operation in
13

Tennessee for the period from 1972 through 1979.

Selective

hedging strategies based on a calculated "localized" futures
price and technical hedging strategies were analyzed using a
mean-variance criterion and were compared with a cash market

strategy where no hedge was applied.

The "localized"

futures price was obtained by subtracting the projected
ending basis from the futures contract price at the

beginning of the production period.

The technical

strategies included moving averages and point-and-figure
charts.

Results indicated that some selective hedging

strategies can be useful tools for increasing net returns
and reducing price risk.

In a study by Banker (1), cash contracting, futures

market hedging, and purchasing put options were applied to a
computer simulated Tennessee finished hog operation for the

period 1977 to 1984.

Various hedging and option strategies

were analyzed using the mean and variance of returns over
the period. Decision rules were employed to evaluate 74

selective futures hedging strategies.

The various decision

rules for hedging were based on "localized" futures
strategies, expected net returns strategies, moving average

strategies, and oscillator strategies.
were estimated using the Black formula.

Put option premiums
The study concluded

that selective hedging strategies were superior to non-

selective and straight cash strategies.

The put option

strategies performed poorly relative to all other pricing
14

strategies.

In a study by Bobst, Grunewald, and Davis (2), hedge
versus no hedge pricing alternatives were applied to
selected production systems for a simulated Kentucky cattle

backgrounding operation from 1973 to 1980.

The production

systems included purchasing various weights of cattle and
holding cattle for different periods.

Strict cash pricing

was compared with the various hedging strategies for the

systems.

Their study indicated that strict cash pricing

resulted in higher expected returns with greater price risk.
Also, hedging reduced risk relative to strict cash pricing

when applied to certain production alternatives.
A study by Schupp and Whitehead (19), analyzed various
technical futures hedging strategies for Louisiana cattle
between 1976 and 1980.

The technical strategies included

moving averages, oscillators, and stop orders.

Hedging

strategies were applied to four production systems involving
calf-to-weaning, backgrounding, and feedlot operations.

The

study supported the use of technical trading strategies to
assist the cattle producer in deciding when to place and
lift hedges.
Purcell and Riffe (17) compared a no hedge strategy to

six strategies utilizing futures hedging for cattle in the
feedlot.

The strategies involved a routine hedge, a price

forecasting model, a point and figure chart, 5-15 day moving
averages, and a combination of various strategies.
15

Price

forecasting hedging strategies were superior to no-hedge and
routine hedging, with higher mean values and standard
deviations that did not differ significantly.

Similar

studies by Leuthold (10), and by Holland, Purcell and Hague

(5) analyze hedging strategies applied to the feedlot stage

of production using mean variance analysis.

The studies

show that there are many hedging and options strategies
available to producers at various production stages that can

be viable marketing tools for protecting against risk
associated with price variability.

Commoditv Options

Wolf (30) examined the use of commodity options for
hedging for a single commodity from a theoretical
standpoint.

A nonlinear optimization technique was used to

determine optimal portfolios for commodity options in the
presence of basis risk.

The article concluded that,

conceptually, options can be used by risk-averse hedgers to
reduce price uncertainty.
These results were not consistent with the results of

the empirical study mentioned above by Banker (1), where

hedging with put options was applied to a finished hog

operation.

There are still questions of whether options

applied as hedging strategies can be a viable practical tool
for producers to reduce price risk and increase returns.

16

Mean-Variance and Options

The usefulness of mean-variance as a method for

analyzing options has been called into question in recent
research.

Using options as a pricing strategy "results in

truncated probability distributions that violate the

standard assumptions of normality used to justify the use of
a [mean-variance]" framework of analysis (4).

However,

Garcia, Adam and Mauser (3) created a theoretical model to

analyze mean-variance in the presence of options for
finished hogs.

The study concluded that mean-variance is a

good evaluation tool for commodity options.

An article by

Hanson and Ladd (4) supported a similar conclusion based on

a more simplified model.

The articles concur that the "ease

of understanding and use" of the mean-variance criterion

make it an attractive tool for analyzing options relative to
more complex and costly alternatives (3).

Although there

are drawbacks associated with the mean-variance criterion,

it provides a simple and reliable method for the analysis
for this study.

Therefore, the mean-variance criterion was

used in this study.

VII. Objectives

The overall purpose of this study is to develop and

provide an evaluation of feasible alternative marketing and
pricing strategies that may be available to feeder cattle
17

producers in Tennessee.

These alternatives involve the use

of futures and options contracts as pricing methods while
retaining ownership through backgrounding and finishing
phases of cattle production.

More specifically, the

objectives are as follows:

1) to provide an evaluation of various strategies for
retaining ownership through subsequent production
stages for marketing feeder cattle. This involves

making decisions to retain ownership and deciding
between various feeding systems following selected

backgrounding phases of production.

2) To provide an evaluation of the use of futures
market hedging and of options contracts on futures as

strategies for pricing feeder cattle produced in

backgrounding operations in Tennessee and for pricing
slaughter cattle produced through custom feeding of
Tennessee feeder cattle.
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CHAPTER II

PRICING STRATEGIES EVALUATED

I. Introductory Comments

This chapter explains the pricing strategies that are
applied to the backgrounding and custom feeding operations
in this study.

The first strategy that will be discussed is

a routine straight cash strategy.

futures hedging strategy.

The second is the routine

The first two strategies are

considered routine because they are carried out in the same

manner every year, regardless of the market conditions.
Third, two elementary futures hedging strategies will be

explained.

Fourth, various moving average strategies will

be explained.

Finally, the hedging strategies involving put

options will be discussed.

All of the futures and put

options strategies used trading rules that were designed to
make the trading simulation realistic and are as follows:

1) The producer could only take a position in the
futures and options market on or after the day cattle

were started on a production system.

2) A producer was required to close all open positions
in the futures market at the end of the production
period.
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3) Futures trading only occurred on days when the
market was trading.

4) With the exception of the moving average strategies,
once a hedge was placed, the producer kept the hedge in
place until the end of the production period.

II. Routine Straight Cash Strategy

The routine straight cash strategy served as a

benchmark strategy for all the other strategies considered.
With the straight cash strategy, a producer did not use the
futures market or any other technique to protect against

price risk.

Net returns were calculated by subtracting the

break-even costs per hundredweight from the cash price per

hundredweight received for the steers at the completion of

the operation.

A major disadvantage of this strategy is

that a producer is not protected from price risk.

The

producer must accept the local market price offered on the
day the cattle are sold.

III. Routine Futures Hedging Strategy

The routine hedging strategy involved a producer

placing a hedge every year by selling a contract for the
appropriate delivery month when the production system began
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and lifting the hedge by buying the contract back when the

production system ended.

If there was no trading on the

first day of production, a hedge would be placed on the

first trading day following the start of production.
An initial margin is charged to a producer each time a
futures contract is purchased.

A hedger is required to

maintain a minimum amount in the margin account in order to

own a futures position.

If the price of the futures

contract falls below a certain level, the owner of a short

position futures contract must pay the difference to restore
the margin account to the maintenance level.

These cash

requirements are referred to as margin calls.

If the price

rises above a certain level, the producer can be paid the
difference.

A futures market hedger receives the margin

deposit back when the hedge is lifted.
The expense to the producer of maintaining a margin
account is the interest on initial margin.

This interest

cost represents the interest foregone by investing money in
the margin account in order to hedge in the futures market.
Interest on the margin was calculated by multiplying the
interest rate for the production period by the initial

margin.

It was assumed that the initial margin represented

an average of the margin requirements throughout the

production period.

Every futures hedging strategy in this

study that involved placing a hedge was charged the interest
on the margin deposit as a cost of hedging.
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A brokerage

commission charge of $75 per contract was also paid by the

producer every time a hedge was placed.

IV. Elementary Futures Hedging Strategies

Elementary strategies include those strategies that
involved placing a hedge by selling a contract only when a

pre-determined criterion is met and then lifting the hedge

by buying the contract back at the completion of production.
If the criterion is never met, the producer will not hedge

in the futures market for that production period.

The first

elementary strategy used in this study involved placing a

hedge when a calculated localized futures price exceeded an
estimated break-even price for the production enterprise.
The localized futures price was calculated by subtracting an
estimated basis value from the futures price for the

appropriate contract.

This converted the futures price into

a localized futures price one could expect for Tennessee.

Break-even prices were obtained each year from budget data
and will be discussed in more detail in Chapter III.

Variations of this strategy included adding specified dollar
increments of $.50, $1, $2, $3, $5, and $8 to the break-even

price criterion.

Another elementary strategy involved the localized
futures price exceeding the current Tennessee cash market
price.

This strategy caused a producer to place a hedge
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only when the criterion was met.

Daily localized futures

prices for each week during the production period were
compared to the prior week's average Tennessee cash price to
trigger a producer to place a hedge if the criterion was
met.

No hedge occured if the criterion was never met.

Variations of this strategy included adding specified dollar
increments of $1, $2, and $3 to the cash price criterion.

A

commission charge of $75 per contract was paid by the
producer every time a hedge was placed.

V. Moving Average Hedging Strategies

Moving average strategies are technical pricing
strategies that use trend-following methods to determine
when to place and lift a hedge.

A moving average strategy

involves calculating shorter and longer length moving
averages.

For example, for a 4-8 moving average, the

shorter length average would be the 4-day moving average and
the longer length average would be the 8-day moving average.
A 4-day moving average is calculated by summing the previous
4 daily closing futures prices and dividing by 4. An 8-day

moving average would be calculated by summing the previous 8
daily closing futures prices and dividing by 8.

A moving

average is calculated every day by dropping the oldest

closing price and adding the new closing price to obtain a
new average.
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The purpose of the moving average strategy is to cause
a producer to place a hedge in a downward trending market
while preventing the producer from placing a hedge in an

upward trending market.

The shorter length moving averages

are more sensitive to daily price changes than are the

longer length moving averages, allowing their intersection
to signal a change in market price trend.
A moving average strategy signals a producer to place
or lift a hedge when the moving averages cross each other.
A sell signal is generated when the shorter length average

crosses the longer length average from above.

indicates that prices are trending downward.

This

A buy signal

is generated when the shorter length average crosses the
longer length average from below.

This indicates that

prices are trending upward. Figure 1 illustrates the
crossing action and the buy and sell signals of the two
moving averages.

Variations of the moving average strategy can be used

to help prevent false signals from indicating a buy or sell
when the market has no definite trend.

Using a third

intermediate length moving average is one variation of the

moving average strategy to confirm or deny a signal.

For a

3-4-8 moving average the medium length moving average would
be the 4-day average.

A sell signal is generated when the

shortest length average has preceded the medium length

average in crossing the longest length average from above.
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Figure 1.

Illustration of Crossing Action of Two Moving
Averages.
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A buy signal is generated when the shortest length moving
average has preceded the medium length average in crossing
the longest length average from below.

Figure 2 illustrates

the buy and sell signals from the three moving averages
variation.

The moving average strategies used in this study

involve placing and lifting a hedge throughout the entire
production period whenever a buy or sell signal is indicated
by the moving averages.

Therefore, this strategy allowed

for multiple hedges for any given year.

Every time a hedge

was placed, a commission charge of $75 for each contract was

paid by the producer.

The specific strategies analyzed in

this study were based on the most successful strategies from
research by McLemore and Miyat (13).

VI. Put Option Hedging Strategies

Put option strategies were simulated for at-the-money
and out-of-the-money option contracts on feeder and live
cattle futures contracts.

The put option strategies used in

this study are considered routine because the producer
followed a similar approach every year, regardless of market
conditions.

The option strategy involved a producer

purchasing a put option on the day production began.

An at-

the-money option was chosen by purchasing a put option with
a strike price closest to the futures price for the same day
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Figure 2. Illustration of Sell and Buy Signals from Three
Moving Averages.
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and contract month.

The out-of-the-money option strategy

involved a producer purchasing a put option with a strike

price that was $2 less than the at-the-money strike price.
Put options were purchased only when both at-the-money and
out-of-the-money put option contracts were being traded.

The premium is the price the producer paid for the

option at a given strike price.

The value of the premium is

determined by the relationship between the strike price and

the futures price for the contract underlying the option.
The value of a premium will increase as the strike rises
relative to the futures price.

Half of a commission charge

of $75 was paid by the producer when the put option was

initially purchased.

The other half of the commission

charge was paid only if the producer sold the option.

The

option was sold on the last day of production if the option
premium on the same day was greater than the commission
charge to sell the put option back.

If the premium was less

than the commission charge, the option was allowed to

expire.

The remainder of the commission charge ($37.50) was

not paid if the option was allowed to expire.

A put option hedge protects a producer against falling

prices while still allowing the producer to benefit from
potentially higher prices.

The put option strategies

required no margin calls in contrast to the futures

strategies.

The use of the at-the-money and out-of-the-

money put options created a price floor against the futures
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price falling during the production period.

The out-of-the-

itioney option afforded less protection than the in-the-money
option, but the premium cost was lower.

A trade-off between

greater protection or lower cost has to be made when
choosing between the at-the-money and out-of-money put
option alternatives.

During the first 7 to 10 trading days an option was
available for trade, the market appeared to be a "thin"
market with few traders.

As more traders enter the market

and trading for options becomes more active, the premium
tends to better reflect the option value.

A variation of

the routine put option strategy was used for the

backgrounding operations.

The at-the-money and out-of-the-

money strike prices were determined based on the routine put

option strategy criteria.

However, the put options for the

pre-determined strike prices were purchased 7 and 10 trading
days after the initial trading date.

This strategy was

developed due to the fact that trading in the appropriate
put option contracts was nonexistent or thin when the
backgrounding operations began.

This was not a problem for

hedging the feedlot operations, as trading in put option
markets was strong when the production operations began.
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CHAPTER III
METHODOLOGY

In order to analyze retained ownership opportunities

through the backgrounding and the finishing phases of

production, six production systems were simulated.

The

production systems included three backgrounding systems and
three backgrounding/custom feeding systems.

Only the

backgrounding phase of production was considered if a

producer only retained ownership of his/her cattle following
weaning.

If a producer retained ownership following the

backgrounding phase, the production system involved both the
backgrounding and custom feeding phases of production.
Figure 3 displays a flow chart of the backgrounding and
custom feeding operations used in this study and shows the

points in each production system where decisions to retain
ownership could be made.

A complete production system is

represented by the rows of blocks displayed in Figure 3.
Three models using yearly backgrounding budgets were

created to represent three different backgrounding
operations in Tennessee for the period from 1985 to 1994.
The backgrounding operations are displayed as the first
column of blocks in Figure 3.

The backgrounding operations

that were chosen are representative of those used in

Tennessee (18).

In order to analyze pricing strategies, a

computer simulation applied various pricing strategies to
30

240-Day

SELL

Fescue Pasture
450-690 lbs.

Nov. 1-July 1; 240 Days

RETAIN

ADG: 1.0; +240 lbs.

300-Day
Fescue Pasture
450-750 lbs.

Nov. 1 - Sept. 1: 300 Days
u

Custom Feedlot
690-1170 lbs.

July 1 - Dec. 1; 150 Days

SELL

ADG: 3.2; +480 lbs.

.©
RETAIN

ADG: 1.0; +300 lbs.

Custom Feedlot
750-1175 lbs.

Sept. 1 - Jan. 15; 133 Days
ADG: 3.2; +425 lbs.

h->

240-Day Small
Grain Pasture
350-675 lbs.

Nov. 1 - July 1; 240 Days
ADG: 1.35; + 325 lbs.

.©
RETAIN

Custom Feedlot
675-1125 lbs.

July 1 - Dec. 1; 150 Days
ADG: 3.0; +450 lbs.'

Figure 3. Backgrounding and Custom Feeding Operations.
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the backgrounding operations.

The pricing strategies

included a straight cash method and various futures and

options market hedging methods.
Three models using yearly feedlot budgets were also

created for three different custom feeding operations in the

Texas/Oklahoma region for the period from 1986 to 1995.

The

three custom feeding operations are displayed in the second
column of blocks in Figure 3.

The Texas/Oklahoma region was

chosen as the most likely region that Tennessee cattle

producers would choose to custom feed their cattle.

The

custom feeding operations were a result of retaining
ownership of calves after backgrounding and the specific
starting weights and average daily gains of the steers in
the custom feeding operations were determined by the

preceding backgrounding operation.
Pricing strategies were analyzed using a computersimulated routine that applied various pricing strategies to
the feeding operations, using pricing strategy methods
similar to those used for the backgrounding operations.

It

was assumed that the pricing strategy simulations for both
the backgrounding and feeding systems sufficiently

represented a "real world" situation for the time period
under analysis.

The variable factors included in both the

backgrounding and custom feeding simulations included cash

and futures prices for cattle, basis estimates, and input
costs for the operating budgets.
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I. Feeder Cattle Backgrounding Operations

Yearly break-even prices were calculated from
backgrounding budget information.

All variable costs data

with the exception of hay prices were obtained from annual
Tennessee Beef Systems Update bulletins for the years 1985

through 1994 (18).

Tennessee Agricultural Statistics

provided prices for hay (20).

Interest rates were obtained

from Agricultural Statistics (21).
The initial and ending weights of steers, the beginning
and ending dates for the operations, and average daily gain
estimates were obtained from annual Tennessee Beef Systems

Update bulletins (18).

In order to compute net returns

after backgrounding, the ending weight of the steer was
assumed to be the "pay weight" of the animal.

240-Dav Fescue Pasture Backgrounding Operation

The first backgrounding operation involved a 240-day

fescue pasture backgrounding operation beginning November 1
and ending July 1.

The production process consisted of a

450 pound weanling steer gaining 240 pounds to reach a final
weight of 690 pounds, which equates to an average daily gain
of 1.0 pound.

The break-even prices calculated from the budgets
included the cost for a weaned steer.

Annual break-even

costs for the backgrounding operations are provided in Table
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A2 (Appendix).

The cost of the weanling steer was based on

the Tennessee weekly average price for medium/large frame
No. 1 steers weighing 400-500 pounds reflecting the initial

weight of the animal on the week the operation began. Input
costs for the steer to achieve a 240 pound net gain included
costs of 0.75 acre of pasture, 0.50 ton of hay, 4.0 hours of

labor, medicine, implant and salt, tractor repair and fuel,
operating capital interest, marketing, and a 1.5 percent
death loss allowance.

The marketing cost included an

auction charge and 50 miles of transportation to a selling
point.

The interest cost represents the interest foregone by
investing in the production process.

Interest costs were

derived by multiplying the interest rate for the production
period by the cost of the feeder steer and by 1/2 of the
for the pasture, hay, labor, medicine, implant and

and tractor repair and fuel. The costs of purchasing
the weanling steer occured at the beginning of the
P^od^ction process while the other input costs occured
throughout the entire production period.

The costs used to

calculate break-even prices included only variable costs, as
fixed costs and management were assumed to receive the

residual of returns above variable costs. The August
futures market feeder steer contract was used for all

futures and options hedging strategies applied to this
operation.
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300-Dav Fescue Pasture Backgrounding Operation

The second backgrounding operation involved placing a

450 pound weanling steer on fescue pasture for 300 days,
with the operation beginning November 1 and ending September
1.

The production process consisted of the steer gaining

300 pounds to reach a final weight of 750 pounds, which
equates to an average daily gain of 1.0 pound.
The break-even prices calculated from the budgets

included the cost for a weanling steer (Table A2, Appendix).
The weanling steer value was based on the Tennessee weekly
average price for medium/large frame No. 1 steers weighing
400-500 pounds reflecting the initial weight of the animal
on the week the operation began.

Input costs for the steer

to achieve a 300 pound net gain included the costs of 0.75
acre of pasture, 0.50 ton of hay, 4.0 hours of labor,

medicine, implant and salt, tractor repair and fuel,
operating capital interest, marketing, and a 1.5 percent
death loss allowance.

The marketing cost includes an

auction charge and 50 miles of transportation to a selling
point.
Interest costs were derived similarly to the method
used for the 240-day fescue pasture backgrounding operation

explained on page 34.

The September futures market feeder

steer contract was used for all futures and options hedging

strategies for this operation.
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240-Dav Small Grain Pasture Backgrounding Operation

The final backgrounding operation involved feeding a
350 pound weanling steer on small grain pasture for 240

days, with the animal reaching a final weight of 675 pounds.
The operation, which began on November 1 and ended July 1,
caused the steer to gain 325 pounds, which equates to an
average daily gain of 1.35 pounds.

The break-even prices calculated from the budgets

included the cost for a weanling steer (Table A2, Appendix).
The weanling steer value was based on the Tennessee weekly
average price for medium/large frame No. 1 steers weighing
300-400 pounds reflecting the initial weight of the animal
on the week production began.

Input costs for the steer to

achieve a 325 pound net gain included costs of 0.50 acre of

pasture, 0.10 ton of hay, 2 bushels of ground corn, 20
pounds of soybean meal (48%), 4.5 hours of labor, medicine,

implant and salt, tractor repair and fuel, operating capital
interest, trucking, marketing, and a 2 percent death loss
allowance.

The marketing cost includes an auction charge

and 50 miles of transportation to a selling point.
Interest costs were obtained using the same method as

for the 240-day fescue backgrounding operation explained
sai^lier (page 34).

The August futures market feeder steer

contract was used for all futures and options hedging
strategies for this operation.
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II. Feeder Cattle Futures and Cash Market Prices

Daily feeder cattle futures market prices were obtained
for the pricing strategies used in this model.

Futures

daily contract settlement prices for the August and
September feeder cattle contracts were obtained from the
Chicago Mercantile Exchange.

Because the futures contracts

are not traded for every month, a decision had to be made as
to what futures contract months should be used for the

respective backgrounding operations.

The August and

September contracts were chosen because they were the first
available futures contracts that expired after the date a
certain operation was complete.

For instance, the end of

the 240-day fescue pasture and 240-day small grain
backgrounding operations on July 1 fell during a non
delivery month.

Therefore, the August contract was chosen

for the operations because it was the first available
futures contract traded that expires after July 1.

The

September contract was chosen for the 300-day fescue pasture

backgrounding operation because the end of the operation on
September 1 fell during the delivery month of September.
Settlement price quotes indicated the price at which
the market closed and were used as an approximation of the

average daily price.

Pricing strategies involving the

futures market transactions included costs for a commission

charge of $75 and interest on the initial margin requirement
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of $550.

The commission charge and initial margin

requirement information was obtained from two commodity
brokers in Tennessee.

Daily feeder cattle put option premium quotes were

obtained for every strike price traded for each contract.
The put option premium quotes for each strike price were
obtained from the Chicago Mercantile Exchange.

The same

contract months used for the futures strategies were used

for the put option strategies.

The put option data became

available January 9, 1987 when options on feeder cattle were
first traded.

Therefore, the first pricing strategies

involving put options began for the production year
beginning in 1986 with no observations for the production
year beginning in 1985.
Tennessee weekly feeder steer prices were collected and
used to determine the ending value of the animals.

The

price was an average of auction market prices from 15
livestock auctions throughout the state and were obtained
from Tennessee Market Highlights (27).

The prices were for

medium No. 1 steers weighing 600-700 pounds and 700-800
pounds.

A price was determined based on which range the

final weight of the steer fell within.

For example, the

240-day fescue pasture and the 240-day small grain pasture
operations used the 600-700 pound feeder steer price quotes,
as the final weights of steers for both operations were
between 600 and 700 pounds.
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Price quotes for 700-800 pound steers were not

available until January 15, 1993.

Prices for 700-800 pound

steers for the period before January 15, 1993 were obtained
by multiplying the 600-700 pound price by 0.97, as the 700800 pound steer prices were 3 percent less than the 600-700

pound steer prices.

The relationship between the 600-700

pound steer price and the 700-800 pound steer price was
obtained from a study by McLemore, Rawls, and Wells where

the affect of feeder steer weight on the price received for
the animal was measured for Tennessee feeder cattle auction

prices (14).

Yearly basis estimates were also used in various
strategies to calculate localized futures prices (Table A4,

Appendix).

Basis estimates were obtained by averaging the

futures price minus the Tennessee cash price on the week of
the anticipated sale of the feeder steers for the two years

prior to the current year of production.

Thus, the producer

was assumed to use the preceding two years, average basis as
the best estimate of the basis in the period when the cattle
would be sold.

III. Live Cattle Custom Feeding Operations

Yearly break-even prices were calculated from custom

feedlot information.

All budget cost data were obtained
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from the Livestock Marketing Information Center'.

Interest

rates were obtained from Agricultural Statistics (21).

The initial and ending weight of steers, the beginning
and ending dates for the operations, and the average daily
gain estimates were based on custom feedlot information from
Cattle-Fax and from David Anderson at the Livestock

Marketing Information Center (32).

In order to compute net

returns after custom feeding, the entering weight of the
steer into the feedlot was assumed to be the pay weight of
the animal as opposed to the shrunk weight at which the
animal would actually arrive at the feedlot.

Custom Feeding Operation Following the 240-Dav Fescue
Pasture Backgrounding Operation

The first custom feeding operation consisted of a 150day feeding period beginning July 1 and ending December 1.
The operation followed the 240-day fescue pasture

backgrounding operation.

The production process consisted

of a 690 pound yearling steer gaining 480 pounds to reach a
final weight of 1170 pounds, which equates to an average
daily gain of 3.2 pounds.
The break-even price estimates from the budgets
included the cost for the feeder steer.

Annual break-even

costs for the custom feeding operations are provided in

' The Livestock Marketing Information Center is located in

Lakewood, Colorado and is a cooperative effort of the state
extension services and the USDA.
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Table A3 (Appendix).

The initial cost of the feeder steer

was based on Tennessee weekly average price for medium/large

frame No. 1 steers weighing 600-700 pounds reflecting the
initial weight of the animal on the week the operation
began.

The Tennessee price was used because it was assumed

that the cattle originated in Tennessee and were shipped to
Texas/Oklahoma for custom feeding.

Input costs for the

steer to achieve a 480 pound net gain included feed costs

for grain sorghum, a protein supplement, corn, and alfalfa.
Other input costs included medicine and veterinarian

expense, supplies and utilities, repairs, feed processing,
interest, labor and overhead, and a 1 percent death loss
allowance.

The interest cost represents the interest foregone by
investing in the production process, including the interest
foregone by not selling the steer after the preceding

backgrounding system.

Interest costs were derived by

multiplying the interest rate for the production period by
the price of the yearling steer and by 1/2 of the feed costs
and other input costs.

The costs of retaining the feeder

steer after backgrounding occured at the beginning of the

feedlot production process while the other input costs
occured throughout the entire production period.

All the

costs used to calculate break-even prices were assumed to
represent what a feedlot would charge a producer for custom

feeding his/her cattle.

The December live cattle futures
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market contract was used for all futures hedging strategies

applied to this operation.

The February futures and options

contracts were used for all hedging strategies involving put

options.

Custom Feeding Operation Following the 300-Dav Fescue
Pasture Backgrounding Operation

The second custom feeding operation followed the 300-

day fescue pasture backgrounding operation.

The operation

began on September 1 and ended on January 15 (133 days).

The production process consisted of a 750 pound yearling
steer gaining 425 pounds to reach a final weight of 1175

pounds, which equates to an average daily gain of 3.2
pounds.

The break-even price estimates from the budgets
included the cost for the feeder steer (Table A3, Appendix).
The initial cost of the feeder steer was based on the

Tennessee weekly average price for medium/large frame No. 1

quality steers weighing 700-800 pounds reflecting the
initial weight of the animal on the week the operation
began.

The Tennessee price was used because it was assumed

that the cattle originated in Tennessee and were shipped to
Texas/Oklahoma for custom feeding.

Input costs for the

steer to achieve a 425 pound net gain included feed costs

for grain sorghum, a protein supplement, corn, and alfalfa.

Other input costs included medicine and veterinarian
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expense, supplies and utilities, repairs, feed processing,
interest, labor and overhead, and a 1 percent death loss
allowance.

Interest costs were obtained using the same method used
for the 150-day custom feeding operation following the 240-

day fescue backgrounding operation explained on page 41.
The February live cattle futures market contract was used
for all futures hedging strategies applied to this
operation. The February futures and options contracts were
used for all hedging strategies involving put options.

Custom Feeding Operation Following the 240-Dav Small Grain
Pasture Backgrounding Operation

The final custom feeding operation began on July 1,
following the 240-day small grain pasture backgrounding
operation, and ended on December 1.

The production process

consisted of a 675 pound yearling steer gaining 450 pounds
to reach a final weight of 1125 pounds, which equates to an

average daily gain of 3.0 pounds.
The break-even price estimates from the budgets
included the cost for a feeder steer (Table A3, Appendix).
The initial cost of the feeder steer was based on the

Tennessee weekly average price for medium/large frame No. 1

quality steers weighing 600-700 pounds reflecting the
initial weight of the animal on the week the operation

began.

The Tennessee price was used because it was assumed
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that the cattle originated in Tennessee and were shipped to

Texas/Oklahoma for custom feeding.

Input costs for the

steer to achieve a 450 pound net gain included feed costs
for grain sorghum, a protein supplement, corn, and alfalfa.

Other input costs included medicine and veterinarian
expense, supplies and utilities, repairs, feed processing,
interest, labor and overhead, and a 1% death loss allowance.
Interest costs were obtained using the same method used

for the 150-day custom feeding operation following the 240day fescue backgrounding operation (page 41).

The December

live cattle futures market contract was used for all futures

hedging strategies applied to this operation.

The February

futures and options contracts were used for all hedging
strategies involving put options.

IV. Live Cattle Futures and Cash Market Prices

Daily live cattle futures market prices were obtained
for the pricing strategies used in this model.

Futures

daily settlement prices for the December and February
contracts were obtained from the Chicago Mercantile

Exchange.

Because the futures contracts are not traded for

every month, a decision had to be made as to what futures
contract months should be used for the respective custom

feeding operations.

The December and February live cattle

contracts were chosen to be used for futures hedging
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strategies because they were the first available futures

contract that expired after the date a certain operation was

completed.

For instance, the end of the custom feeding

operation following the 300-day fescue backgrounding
operation on January 15 fell during a non-delivery month.
Therefore, the February contract was chosen for the

operation because it was the first available contract traded
that expires after January 15.

The December futures

contract was chosen for the custom feeding operations

following the 240-day fescue pasture backgrounding and 240-

day small grain pasture backgrounding operations because the
end of the operations on December 1 fell during the delivery
month of December.

Settlement price quotes indicated the price at which
the market closed and were used as an approximation of the

average daily price.

Pricing strategies involving the

futures market transactions included costs for a commission

charge of $75 and interest on the initial margin requirement
of $550.

The commission charge and initial margin

rec(uirement information was obtained from two commodity
brokers in Tennessee.

Daily live cattle put option premium quotes were
obtained for every strike price traded for each contract.

The put option premium quotes were obtained from the Chicago
Mercantile Exchange.

The same contract month was used for

the put options strategies as was used for the futures
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hedging strategies for the custom feeding operation that
followed the 300-day fescue pasture backgrounding operation.
However, different contract months were used for the put

option strategies than were used for the futures strategies
for the other two custom feeding operations.

This was due

to the fact that the options contracts terminated trading
approximately half a month before the futures contracts

terminated trading.

This was not a problem with the

backgrounding options contracts, as they use a cash
settlement futures contract which allows the options and
futures contracts to terminate trading at approximately the

same time.

The February live cattle futures and options

contracts were used for the custom feeding operations

following the 240-day fescue pasture and the 240-day small

grain pasture backgrounding operations.

The put option data

for live cattle became available after January 1, 1986 when

the options were first traded.

Therefore, the first pricing

strategies involving put options began for the production
year beginning in 1986.
Texas panhandle weekly live cattle prices were
collected and used in this study.

The prices for Choice,

Yield Grade 2-4 steers weighing 1100-1200 pounds were
obtained from Livestock, Meat and Wool Market News (25).

Basis estimates were also used in various strategies to

calculate a localized futures price (Table A5, Appendix).
Basis estimates were obtained by averaging the difference
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between the futures price and the Texas panhandle cash price
on the week of the anticipated sale of the live steers for

the two years prior to the current year of production.

V. Method of Analysis

Retaining ownership opportunities and alternative
pricing strategies were analyzed using mean and standard
deviation of net returns.

The mean and standard deviation

of net returns provided measures of the level of
profitability and income risk associated with each strategy.

A strategy was considered superior to another strategy if it
yielded a higher mean return with a lower variance.
In order to analyze retained ownership alternatives,
net returns for each year were calculated based on a

straight cash pricing method for each production system.
The net returns for retaining ownership through the
backgrounding phase were the same as the straight cash

pricing strategy for each backgrounding operation.

Net

returns for the backgrounding/custom feeding systems were
calculated as the gross revenue for the custom feeding

operations minus the break-even costs for both the

backgrounding and custom feeding operations.

Because the

costs associated with purchasing a yearling steer had been
included in the custom feedlot operation break-even cost,
the value of the yearling steer was added back into the
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backgrounding/custom feeding net return calculation, as the
costs of the steer were only incurred at the beginning of

the backgrounding system.

A mean and standard deviation was

derived by averaging the net returns over the 10-year period
and calculating the standard deviation of net returns for

the backgrounding and the backgrounding/custom feeding
systems.

Decisions among alternative pricing strategies are a

secondary consideration after the decision to retain

ownership is made.

In order to analyze pricing strategies,

net returns for each backgrounding and custom feeding
operation were calculated.

Annual net returns for each

operation were calculated as the cash price received for the
feeder steer at the end of production minus the break-even

cost of production.

If a hedge was applied during the

production system the gain or loss from hedging as well as
the commission charge and interest on margin expenses were
included in the net returns calculation.

A mean and

standard deviation was derived by averaging the net returns

and calculating the standard deviation of net returns for

all years for each pricing strategy applied to an operation.
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CHAPTER IV
RESULTS

This chapter presents the quantitative results of the
retained ownership and pricing strategy analysis.

The

results of the retained ownership analysis are presented
first.

The net returns were estimated based on a straight

cash strategy for both systems.

The mean net return and

standard deviation estimates for the custom feedlot system

were net returns for the total system beginning at the

backgrounding phase and continuing until the completion of
the custom feeding stage.

Therefore, the mean net return

for the custom feeding system represents a combined return

from retaining ownership through the backgrounding and

feedlot stages.

The custom feeding net returns and standard

deviations were calculated in this way to analyze the

profitability and risk associated with retaining ownership
from weaned calf to finished stages.

The results of the pricing strategies are presented
second.

The net returns for the backgrounding and custom

feeding operations are presented on an annual basis in
Tables A6 and A7 (Appendix) to reveal the fluctuations of
returns from one year to the next.

The mean-variance

criterion used to analyze the results states that the
distribution of net returns for a given pricing strategy

will be preferred to another strategy by a risk-averse
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producer if the strategy has a higher mean and lower
variance of net returns than the other strategy.

This

criterion does not take production risks into account when

choosing among alternative strategies, as production risks
are assumed constant.

This criterion may leave a large

number of decision alternatives unranked because a strategy

may have a higher mean and a higher variance than another
strategy, or a lower mean and a lower variance.
In a "real world" situation, individual cattle

producers will have different goals and objectives
associated with ranking alternative pricing strategies based

on average net returns and variability of net returns.

A

producer may prefer and select strategies based on 1)

obtaining a higher mean return relative to other alternative
strategies, 2) obtaining a lower variance relative to other
alternatives, or 3) obtaining both a higher mean return and
lower variance relative to other alternatives.

No certain

criterion can be used to rank indeterminate strategies

because the individual's preference depends on his/her

willingness to sacrifice higher net returns for lower risk
or vice versa.

For analyzing pricing strategies, the straight cash

strategy is used as a benchmark for comparing all other
strategies.

A pricing strategy is considered to be

unambiguously desirable if it has a larger net return and a
smaller variance than the traditional straight cash pricing
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strategy.

I. Retained Ownership Results

The mean and standard deviations of net returns were

calculated for both the backgrounding and custom feeding
systems for all operations.

The custom feeding systems

analyzed are the custom feedlot operations that would follow

the specific backgrounding operations.

Table 1 and Figure 4

display the average net returns and the standard deviations
of net returns for the backgrounding and custom feeding
production systems.

The net returns and standard deviations

are presented on a per hundredweight {$/cwt.) basis and a

per head basis ($/head).

The custom feeding production

system reflects a combined system showing the results of

retaining ownership through both the backgrounding and
custom feedlot operations.

The retained ownership results provide information
concerning whether retaining ownership through backgrounding
and custom feeding are viable market strategies for
producers.

All the backgrounding and custom feeding systems

resulted in positive mean returns, which indicates the
potential for producers to gain from retaining ownership
through either backgrounding or custom feeding.

The results

also suggest that there are higher average net returns

associated with retaining ownership through custom feeding
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Table 1.

Mean and Standard Deviation of Net Returns for Backgrounding and Custom
Feeding Production Systems, 1985-95

Backgrounding
and Custom Feeding

Backgrounding
Beginning
Operation

Mean

Standard
Deviation

($/cwt.)
ui
to

Mean

Standard
Deviation

($/head)

Standard

Mean

Deviation

($/cwt.)

Standard

Mean

Deviation

($/head)

240-Day
Fescue Pasture

2.65

8.03

18.29

55.41

9.70

6.70

113.49

78.39

5.94

7.63

44.55

57.23

16.57

7.66

194.70

90.01

9.13

7.82

61.63

52.79

14.55

7.07

163.69

79.54

300-Day
Fescue Pasture

240-Day Small
Grain Pasture

standard Deviation ($/head)
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Figure 4.
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compared to only retaining ownership through backgrounding.
However, there is more income risk associated with retaining

ownership through custom feeding, as indicated by higher
standard deviations per head for all backgrounding/custom
feeding systems compared to the backgrounding systems.
The retained ownership analysis results indicate that

producers have the potential for earning higher net returns
while increasing their net return risks by retaining

ownership of their cattle through a custom feeding system
following a backgrounding operation.

For the production

systems beginning with the 240-day fescue pasture
backgrounding operation, the average net return for
backgrounding and custom feeding was higher than the average
return from only backgrounding cattle.

The average net

returns per cwt. for the 240-day fescue pasture

backgrounding operation was approximately 27 percent of the
net returns for backgrounding and custom feeding.

The per

head net returns were calculated to reflect the actual net

returns and standard deviation of the returns a producer

would receive after each system.

Comparing per head net

returns for the backgrounding system and for the

backgrounding and custom feeding system shows higher mean
returns associated with the backgrounding and custom feeding

system, in which a heavier animal was produced.

The mean

net returns for both systems indicates that there was a

potential to earn higher net returns by retaining ownership
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of cattle following the 240-day fescue pasture backgrounding
operation.
The standard deviation per cwt. for the 240-day fescue

pasture backgrounding system was approximately 17 percent
higher than for the backgrounding and custom feeding system.
An analysis of the standard deviations for the production
systems must also be considered in terms of a per head
basis.

Comparison of the per head standard deviations shows

that there were greater net return risks associated with the

backgrounding and custom feeding system.

The standard

deviations for the two systems indicates that there was less

net return risk for producers only backgrounding their
cattle during the period of analysis.
For the production systems beginning with the 300-day
fescue pasture backgrounding operation, the average net

return per cwt. for backgrounding and custom feeding was

higher than the average return from only backgrounding the
cattle (Table 1).

The average net returns for the 300-day

fescue pasture backgrounding operation was approximately 36
percent of the net returns for backgrounding and custom
feeding.

The per head average net returns show the net

returns per animal.

The results indicate that there was

potential to earn higher net returns by retaining ownership
of cattle following the 30G-day fescue pasture backgrounding
operation.
The standard deviation per cwt. for the 300-day fescue
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pasture backgrounding system was approximately equal to the

standard deviation for the custom feeding system.
Comparison of the per head standard deviations for the

backgrounding system and for the backgrounding and custom
feeding system indicates that the net returns risk of

retaining ownership of cattle for custom feeding after

backgrounding was higher than for only backgrounding the
cattle.

For the production systems beginning with the 240-day
small grain pasture backgrounding operation, the average net
return for backgrounding and custom feeding was higher than
the average return from only backgrounding cattle (Table 1).
The average net returns per cwt. for the 240-day small grain

pasture backgrounding operation was approximately 63 percent
of the average return for the custom feeding system.

This

indicates that there was potential to earn higher profits by
retaining ownership of cattle following the 240-day small
grain pasture backgrounding operation.

The standard deviation per cwt. for the 240-day small
grain pasture backgrounding system was approximately 10
percent higher than the standard deviation for the
backgrounding and custom feeding system.

The standard

deviations for the backgrounding system and for the
backgrounding and custom feedlot system indicate that there

is more net returns risk associated with retaining ownership
of cattle through custom feeding operation during the period
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of analysis (1984-95).

If a producer chose to only retain ownership through
the backgrounding phase, the 240-day small grain pasture
backgrounding operation provided the highest mean return and
the lowest standard deviation on a per head basis.

The 240-

day fescue pasture backgrounding operation had the next to

lowest standard deviation per head, with a mean return that

was $43.34 per head less than for the 240-day small grain
pasture backgrounding operation.

The backgrounding/custom feeding system that began with
the 300-day fescue pasture backgrounding operation had the

highest mean return with the highest standard deviation.
The backgrounding/custom feeding system that began with the
240-day fescue pasture backgrounding operation had the
lowest mean return and the lowest standard deviation.

These

results should not be surprising, as income risks usually
increase with higher returns.

II. Pricing Strategy Results

Analvsis of the 240-Dav Fescue Pasture Backgrounding
Operation

The means and standard deviations of net returns and

the numbers of hedges executed using the selected futures

and put option pricing strategies are presented in Table 2

and Figure 5.

The results reveal that the elementary
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Table 2.

Mean, Standard Deviation, Maximum and Minimum Net
Returns and Number of Hedges Executed, 240-Day
Fescue Pasture Backgrounding Operation, November

1 to July 1, Using Specified Hedging Strategies,
1985-94

Net Returns

Number
of

Strategy

Mean

Standard
Deviation

Max

Min

Hedges
Executed

($/cwt.)
1) Cash

2.65

8.03

11.26

-14.47

0

-0.13

4.93

5.22

-9.48

10

>

1.02

5.77

7.24

-14.47

9

>

1.19

5.85

8.19

-14.47

9

>

1.27

5.84

8.19

-14.47

9

>

1.06

6.11

8.76

-14.47

7

>

1.55

6.25

8.76

-14.47

6

>

1.82

6.90

8.76

-14.47

5

>

1.93

7.65

11.26

-14.47

3

>

2.52

7.35

11.03

-14.47

2

>

3.15

7.79

11.26

-14.47

1

2.65

8.03

11.26

-14.47

0

Elementary Strategies
2) Routine Hedge
3)

Loc. Futures

BE Price

4)

Loc. Futures

5)

Loc. Futures

6)

Loc. Futures

7)

Loc. Futures

8)

Loc. Futures

9)

Loc. Futures

10)

Loc. Futures

BE Price+$.50
BE Price+$1
BE Price+$2

BE Price+$3
BE Price+$5
BE Price+$8
Cash Price

11)

Loc. Futures

12)

Loc. Futures

Cash Price+$1
>

Cash Price+$2
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Table 2

(continued)

Net Returns

Number
of

Hedges

Standard

Strategy

Mean

Moving Average Strategies

Deviation

Max

Min

Executec

($/cwt•)

13)

4-8

0.79

5.90

7.45

-14.11

118

14)

5-10

0.52

6.58

6.65

-16.76

99

15)

3-4-8

1.17

6.23

8.95

-13.51

104

16)

4-8-18

0.81

6.33

8.45

-13.25
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Put Option Strategies
17) At-the-money

3.80

5.14

9.53

-6.94

8

18) At-the-money
+7 Days
19) At-the-money
+10 Days
20) Out-of-the-

3.69

5.53

9.55

-7.54

8

3.85

5.68

9.68

-7.84

8

4.12

5.19

9.78

-6.44

8

4.02

5.50

9.88

-6.84

8

4.04

5.53

9.95

-6.74

8

21)

money
Out-of-the-

money +7 Days
22) Out-of-themoney +10 Days
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Figure 5.

Mean and Standard Deviation of Net Returns for the
240-Day Fescue Pasture Backgrounding Operation,

Using Specified Hedging Strategies, 1985-94

hedging strategies performed poorly compared to the straight
cash strategy.

Although risks were reduced for the

elementary strategies, as indicated by lower standard
deviations, the mean net returns were lower compared to the
straight cash strategy.

The average net return and standard

deviation for strategy 12 was the same as the average net
return and standard deviation for the straight cash

strategy.

This strategy was identical to the straight cash

routine, because the criterion never allowed any futures
hedges to be executed.

This result forced the producer to

rely on the cash market.

The routine hedging strategy had

the lowest standard deviation, but also had the lowest mean.
The variations of the "localized futures exceeds break

even" and "localized futures exceeds cash price" criteria
that involved adding specified dollar increments failed to

yield higher net returns while simultaneously reducing

variability.

With the exception of strategy 11, as the

number of hedges executed decreased, the means and standard

deviations increased toward the results of the straight cash
strategy.

The results indicate that, although risks were reduced

for all the moving average strategies, the mean net returns
were lower compared to the straight cash strategy.

The

number of hedges executed was high due to multiple hedges

being allowed within any given production period when the
criterion was met.

Strategy 13 had the highest number of
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hedges executed with the lowest standard deviation while

also having the lowest mean net return of the moving average
strategies.
executed.

Strategy 16 had the lowest number of hedges

Each time a hedge was executed a commission

charge was assessed to the producer.

The accumulation of

commissions might explain why the mean returns were low for
the moving average strategies.

For the moving average

strategies, strategy 15 had the highest mean net return with
next to lowest standard deviation.

The put option strategies were simulated only for the
years 1986 to 1993.

This was due to put options only

becoming available in 1986 and data not being available for
the 1994 production year.

Nevertheless, comparisons were

made between the put options strategies and other types of

strategies for the backgrounding operations.

It should be

noted that the results for all put option strategies for the

backgrounding operations may be slightly misrepresentative
compared to the other strategy results due to the absence of

the two observations (1985 and 1994).
The results of the put option strategies show that all
the put options were superior to the cash market.
Furthermore, the at-the-money strategy had a lower average

net return and a slightly lower standard deviation than the
out-of-the-money average net return and standard deviation.

Strategies 18 and 19 show the at-the-money option
strategies where the producer waited 7 and 10 trading days
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to purchase a put option.

Strategy 18 resulted in a lower

mean and a higher standard deviation compared to strategy
17.

Strategy 19 resulted in a slightly higher mean and

standard deviation compared to strategy 17.

The results of

waiting 10 trading days to purchase the at-the-money put
option suggest that the producer was able to benefit from a

slightly higher mean return while sacrificing the insurance
against lower returns for years when cattle prices declined.

This indicates that the strategies involving waiting to
purchase at-the-money put options did not perform better

compared to not waiting to purchase the at-the-money put
options.

Strategies 21 and 22 show the out-of-the-money option
strategies where the producer waited 7 and 10 trading days
to purchase a put option.

Strategies 21 and 22 resulted in

lower means and a higher standard deviations compared to

strategy 20.

This indicates that the strategies involving

waiting to purchase out-of-the-money put options did not
perform better compared to not waiting to purchase the outof-the-money put options.

Analysis of the 300-Dav Fescue Pasture Backgrounding
Operation
The mean and standard deviation of net returns and the

number of hedges executed using the selected pricing
strategies are presented in Table 3 and Figure 6.
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Table 3.

Mean, Standard Deviation, Maximum and Minimum Net
Returns and Number of Hedges Executed, 300-Day

Fescue Pasture Backgrounding Operation, November
1 to September 1, Using Specified Hedging
Strategies, 1985-94

Net Returns

Number
of

Standard

Strategy

Mean

Deviation

Hedges

Max

Min

Executed

($/cwt.)
1) Cash

5.94

7.63

15.10

-12.55

0

Elementary Strategies
2) Routine Hedge

0.42

3.49

5.62

-6.24

10

3)

0.73

4.89

5.62

-12.55

9

1.15

4.95

5.62

-12.55

9

1.40

5.74

8.01

-12.55

7

4.39

6.82

10.89

-12.55

7

4.80

6.73

15.10

-9.87

4

4.96

7.21

15.10

-12.55

3

4.97

7.22

15.10

-12.55

2

5.60

7.44

15.10

-12.55

1

Loc. Futures >

BE Price

4)

Loc. Futures >

5)

Loc. Futures >

6)

Loc. Futures >

BE Price+$1
BE Price+$5
BE Price+$8

7)

Loc. Futures >

Cash Price

8)

Loc. Futures >

9)

Loc. Futures >

10)

Loc. Futures >

Cash Price+$i
Cash Price+$2
Cash Price+$4
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Table 3

(continued)

Net Returns

Number
of

Standard

Strategy

Mean

Moving Average Strategies

Deviation

Hedges

Max

Min

Executed

($/cwt.)

11)

4-8

2.77

6.12

10.63

-12.96

136

12)

5-10

3.49

7.02

8.89

-16.16

105

13)

3-4-8

3.59

5.85

11.14

-12.30

123

14)

4-8-18

3.57

6.08

8.42

-13.07
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Put Option Strategies
15) At-the-money

6.22

3.27

12.19

1.07

8

16) At-the-money
+7 Days
17) At-the-money

6.35

3.62

13.09

1.32

8

6.46

3.70

13.64

1.47

8

6.34

3.82

13.04

-0.50

8

6.39

4.08

13.84

-0.38

8

6.42

4.06

14.09

-0.28

8

+10 Days

18) Out-of-theMoney
19) Out-of-theMoney +7 Days
20) Out-of-theMoney +10 Days

65

standard Deviation ($/cwt.)
8

,2

-

0.1

9

^

□

'»

E3

1

d"*.
13

□

<j\
a\

°
19

20

IBj",

16D^7

u

1

1

-1

2

1

3

i

4

1

,O.S

Mean ($/cwt.)

Note: Numbers refer to strategy numbers in Table 3.

Figure 6.

Mean and Standard Deviation of Net Returns for the
300-Day Fescue Pasture Backgrounding Operation,

Using Specified Hedging Strategies, 1985-94

Inspection of Table 3 and Figure 6 indicates that, although
risks were reduced for the elementary strategies, the
average net returns were lower compared to the straight cash
strategy.

The mean returns and standard deviations for

these strategies moved toward the cash market mean and

standard deviation in a pattern similar to the elementary
strategy results of the previous operation.

The "localized

futures exceed break-even" criterion provided lower

variability with lower mean returns compared to the more
selective "localized futures exceeds cash price" criterion.
The results of the moving average strategies show that

the moving averages yielded considerably lower means with

slightly lower standard deviations than the straight cash
strategy.

Each time a hedge was executed a commission

charge was assessed to the producer.

The accumulation of

commission charges might be the reason why the moving
average strategies achieved lower mean returns than the

straight cash strategy.

Strategy 11 had the highest number

of hedges executed and the lowest mean returns and was

superior to the straight cash strategy.

Strategy 14 had the

lowest number of hedges executed and the next to highest
mean return.

For the moving average strategies, strategy 13

had the highest mean return with the lowest standard
deviation.

The put option strategies were simulated only for the
years 1986 to 1993.

This was due to put options only
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becoming available in 1986 and data not being available for
the 1994 production year.

The put option strategies yielded

superior results to the cash market.

In general, there was

little difference among put option strategies for this

backgrounding operation.

However, the out-of-the money had

a slightly higher mean return and standard deviation
compared to the at-the-money option strategy.

Strategies 16 and 17 show the at-the-money option
strategies where the producer waited 7 to 10 trading days to
purchase a put option.

In comparison among at-the-money

strategies, the strategies involving waiting to purchase a

put option resulted in higher mean returns with higher
standard deviations compared to strategy 15.

The results of

waiting 7 and 10 trading days to purchase at-the-money put
options suggests that the producer was able to benefit from

higher mean returns while sacrificing the insurance against
lower returns for years when cattle prices were lower.

Strategies 19 and 20 show the out-of-the-money option
strategies where the producer waited 7 and 10 trading days
to purchase a put option.

Strategies 19 and 20 resulted in

higher mean returns and higher standard deviations than

strategy 18.

The results of waiting 7 and 10 trading days

to purchase out-of-the-money put options exhibited similar

characteristics as waiting to purchase at-the-money put
options.
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Analysis of the 240-Dav Small Grain Pasture Backgrounding
Operation
The mean and standard deviation of net returns and the

number of hedges executed using the selected pricing

strategies are presented in Table 4 and Figure 7.

The

results show that the elementary hedging strategies, with
the exception of strategy 8, performed poorly compared to
the straight cash strategy with respect to mean net revenue.

Strategy 8 was the only elementary hedging strategy that was
superior to the straight cash strategy.

Strategy 9 was

identical to the straight cash strategy as the criterion did
not allow any hedges to be executed.

In general, as the

number of hedges executed decreased, the means and standard
deviations increased toward the level of the mean and

standard deviation for the straight cash strategy.

The results indicate that the moving average strategies
also resulted in lower means compared to the straight cash

strategy.

However, income risk was reduced for all the

moving average strategies compared to the straight cash
strategy.

Strategy 11 had the highest number of hedges

executed and strategy 13 had the lowest number of hedges

executed.

Strategy 12 had the highest mean return and the

highest variability for the moving average strategies.
Strategy 10 had the lowest standard deviation while also
having the lowest mean return of the moving average
strategies.
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Table 4.

Mean, Standard Deviation, Maximum and Minimum Net

Returns and Number of Hedges Executed, 240-Day
Small Grain Pasture Backgrounding Operation,
November 1 to July 1, Using Specified Hedging
Strategies, 1985-94

Net Returns

Number
of

Hedges

Standard

Strategy

Mean

Deviation

Max

Min

Executed

($/cwt.)
1)

Cash

9.13

7.82

17.78

-7.43

0

Elementary Strategies
2) Routine Hedge

6.34

4.62

11.13

-2.47

10

3)

6.56

4.55

11.13

-2.47

10

6.84

4.45

11.13

-2.47

10

7.04

5.48

12.19

-7.43

9

7.88

5.67

15.04

-7.43

9

Loc. Futures >

BE Price

4)
5)

Loc. Futures >

BE Price+$1
Loc. Futures >

BE Price+$5

6)

Loc. Futures >

7)

Loc. Futures >

9.00

7.14

16.97

-7.43

2

8)

Cash Price
Loc. Futures >

9.63

7.59

17.78

-7.43

1

9.13

7.82

17.78

-7.43

0

BE Price+$8

Cash Price+$1

9)

Loc. Futures >

Cash Price+$2

Moving Average Strategies
10)

4-8

7.28

5.77

13.98

-7.06

118

11)

5-10

7.01

6.39

13.16

-9.71

99

12)

3-4-8

7.66

6.40

15.48

-6.46

104

13)

4-8-18

7.29

6.19

14.97

-6.21

51

70

Table 4

(continued)

Net Returns

Strategy

Mean

Standard
Deviation

Number
of

Hedges
Max

Min

Executed

($/cwt.)
Put

Option Strategies

14) At-the-money

10.19

5.07

16.05

-0.48

8

15) At-the-money
+7 Days
16) At-the-money

10.08

5.48

16.07

-1.08

8

10.24

5.63

16.20

-1.38

8

10.51

5.14

16.30

0.02

8

10.41

5.47

16.40

-0.38

8

10.43

5.53

16.47

-0.28

8

+10 Days

17) Out-of-themoney

18)

Out-of-the-

money +7 Days
19)

Out-of-the-

money +10 Days
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Figure 7.

Mean and Standard Deviation of Net Returns for the
240—Day Small Grain Pasture Backgrounding

Operation, Using Specified Hedging Strategies,
1985-94

The put option strategies were simulated only for the
years 1986 to 1993 due to put options only becoming
available in 1986 and not being available for the 1994

production year.

The results of the put option strategies

show that using put options for hedging resulted in higher
mean returns and lower standard deviations compared to the
straight cash strategy.

The at-the-money put (strategy 14)

had a lower mean return and a lower standard deviation than

the out-of-the-money (strategy 17).

Strategies 15 and 16 show the at-the-money option
strategies where the producer waited 7 and 10 trading days

to purchase a put option.

Strategy 15 resulted in a lower

mean and a higher standard deviation compared to strategy

14.

Strategy 16 resulted in a slightly higher mean with a

higher standard deviation.

This indicates that the

strategies involving waiting to purchase at-the-money put

options performed poorly compared to not waiting to purchase
the at-the-money put options with respect to reducing the
income risk.

Strategies 18 and 19 show the out-of-the-money option
strategies where the producer waited 7 and 10 trading days

to purchase a put option.

Both out-of-the-money strategies

that involved waiting to purchase put options (strategies 18

and 19) had lower mean returns and higher standard

deviations compared to strategy 17.

The results of waiting

to purchase out-of-the-money put options is similar to
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pattern for the in-the-money put options.

Analysis of the Custom Feeding Operation Following the 240Dav Fescue Pasture Backgrounding Operation

The mean and standard deviation of net returns and the

number of hedges executed using the selected pricing

strategies are presented in Table 5 and Figure 8.

The

elementary hedging strategies performed poorly compared to
the straight cash strategy with respect to mean returns even

though risks were reduced relative to the straight cash
strategy.

As the number of hedges executed decreased, mean

returns and standard deviations increased.

However, for

strategy 8, the mean return and standard deviation decreased

relative to strategy 7.

The better performance of strategy

7 than strategy 8 may have been due to the criterion for

strategy 7 allowing a hedge to be placed during a period
when cattle market prices were higher.

The results of the moving average strategies show that,

although risks were reduced for all the moving average
strategies, the mean returns were lower compared to the
straight cash strategy.

The similar situation of the

producer accruing high commission charges for the moving
average strategies was also occurring with this custom

feeding operation.

This might explain why the moving

average strategies had lower mean returns compared to the

straight cash strategy.

For the moving average strategies,
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Table 5.

Mean, Standard Deviation, Maximum and Minimum Net
Returns, and Number of Hedges Executed, Custom
Feeding Following the 240-DaY Fescue Pasture

Backgrounding Operation, July 1 to December 1,
Using Specified Hedging Strategies, 1986-95
Net Returns

Number

of

Hedges

Standard

Strategy

Mean

Deviation

Max

Mm

Executed

($/cwt.)
1) Cash

7.05

4.53

13.63

-1.14

Elementary Strategies
2) Routine Hedge

4.81

1.90

7.13

1.40

10

3)

4.81

1.90

7.13

1.40

10

4.81

1.90

7.13

1.40

10

4.81

1.90

7.13

1.40

10

6.06

3.67

10.00

-1.14

8

6.59

4.05

12.15

-1.14

5

6.41

3.86

10.19

-1.14

3

Loc. Futures >

BE Price

4)
5)
6)

Loc. Futures >

BE Price+$3
Loc. Futures >

BE Price+$5
Loc. Futures >

BE Price+$8

7)

Loc. Futures >

8)

Loc. Futures >

BE Price+$10
BE Price+$12

9)

Loc. Futures >

5.03

2.25

8.78

1.40

10

10)

Cash Price
Loc. Futures >
Cash Price+$2

5.98

3.20

13.63

1.40

9

11)

Loc. Futures >

6.21

3.26

13.63

1.40

9

6.33

3.32

13.63

1.40

7

6.54

3.91

13.63

-1.14

5

Cash

12)

Loc. Futures >

Cash

13)

Price+$3

Price+$5

Loc. Futures >

Cash

Price+$7
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Table 5

(continued)

Net Returns

Number

of

Hedges

Standard

Strategy

Mean

Deviation

Max

Min

Executed

($/cwt.)

Moving Average Strategies
14)

4-8

3.49

3.58

7.00

-3.06

73

15)

5-10

2.42

4.03

9.23

-5.77

61

16)

3-4-8

3.25

3.61

7.52

-3.49

67

17)

4-8-18

3.79

2.91

7.96

-1.61

30

Put

Option Strategies

18) At-the-money

5.67

3.68

10.05

-1.09

8

19)

5.80

3.91

10.94

-1.04

8

Out-of-the-

money
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Figure 8.

Mean and Standard Deviation of Net Returns for

Custom Feeding Following the 240-Day Fescue Pasture

Backgrounding Operation, Using Specified Hedging
Strategies,

1986-95

;

strategy 17 had the highest mean return with the lowest
standard deviation.

Strategy 17 also had the smallest

number of hedges executed for the moving average strategies.
The put option strategies were not simulated for 1994.
This was due to put option data not being available for the

1994 production year. Nevertheless, comparisons were made
between the put options strategies and other types of

strategies for the custom feedlot operations. It should be
noted that the results of the put options strategies for the

custom feedlot operations may be slightly misrepresentative
due to the missing year of observations.

The results

indicate put option strategies performed poorly compared to
the straight cash strategy.

Strategy 18 had a lower mean

j^eturn and standard deviation compared to strategy 19.

Analvsis of the Custom Feeding Operation Following the 300Dav Fescue Pasture Backgrounding Operation

The mean and standard deviation of net returns and the

number of hedges executed using the selected pricing

strategies are presented in Table 6 and Figure 9. The

elementary hedging strategies did not perform as well as the

straight cash strategy. However, many of the strategies had
substantially lower standard deviations with the mean

decreasing only slightly. For instance, the mean return for
strategy 8 was reduced by 9 percent with the standard
deviation decreasing by 54 percent.
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The results of

Table 6.

Mean, Standard Deviation, Maximum and Minimum Net
Returns and Number of Hedges Executed, Custom

Feeding Following the 300-Day Fescue Pasture
Backgrounding Operation, September 1 to January
15, Using Specified Hedging Strategies, 1986-95
Net Returns

Number
of

Hedges

Standard

Strategy

Mean

Deviation

Max

Min

Executed

($/cwt.)
1)

Cash

10.64

4.81

17.21

5.90

0

Elementary Strategies
2) Routine Hedge

8.08

1.84

10.93

4.73

10

3)

8.08

1.84

10.93

4.73

10

8.08

1.84

10.93

4.73

10

8.08

1.84

10.93

4.73

10

8.41

1.47

10.98

7.23

10

9.06

1.96

13.03

5.90

7

9.67

2.22

12.48

5.90

4

8.76

2.23

11.83

4.73

7

8.57

2.05

11.83

4.73

7

9.98

3.75

11.83

4.73

5

Loc. Futures >

BE Price

4)

Loc. Futures >

5)

Loc. Futures >

6)

Loc. Futures >

BE Price+$3
BE Price+$5
BE Price+$8

7)

Loc. Futures >

8)

Loc. Futures >

9)

Loc. Futures >

BE Price+$10
BE Price+$12
Cash Price

10)

Loc. Futures >

Cash Price+$2
11)

Loc. Futures >

Cash Price+$5

Moving Average Strategies
12)

4-8

7.54

4.70

15.62

-1.47

57

13)

5-10

8.56

3.38

15.84

3.74

44

14)

3-4-8

8.45

4.96

16.39

-1.47

49

15)

4-8-18

8.99

4.00

12.83

0.51

15
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Table 6

(continued)
Net Returns

Number
of

Standard

Strategy

Mean

Deviation

Hedges

Max

Min

Executed

($/cwt.)

Put Option Strategies
16) At-the-money

8.49

3.45

15.28

4.98

8

17) Out-of-the-

8.86

3.63

15.87

5.00

8

money
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Figure 9.

Mean and Standard Deviation of Net Returns for
Custom Feeding Following the 300-Day Fescue Pasture

Backgrounding Operation, Using Specified Hedging
Strategies,

1986-95

s'kra'kegies 3, 4 and 5 are identical to the routine hedge as
the criterion was met on the first day of production,
causing a hedge to be placed at that time.

Strategy 11 had

the highest mean return and the highest standard deviation
of the elementary strategies.

The results show the moving average strategies

performed poorly compared to the straight cash strategy with
respect to mean returns.

Mean returns and standard

deviations were reduced for all the moving average

strategies compared to the straight cash strategy except for
strategy 14, with a higher standard deviation relative to

the straight cash strategy.

For the moving average

strategies, strategy 15 had the highest mean return with the
next to lowest standard deviation. Strategy 16 also had the

least number of hedges executed for the moving average
strategies.
The put option strategies were not simulated for 1994

and 1995.

This was due to put option data not being

available for these production years.

The results show

that, although risks were reduced by hedging with put
options, the put option strategies had lower mean returns
compared to the straight cash strategy.

Analvsis of the Custom Feeding Operation Following the 240Dav Small Grain Pasture Backgrounding Operation
The mean and standard deviation of net returns and the

82

number of hedges executed using the selected pricing
strategies are presented in Table 7 and Figure 10.
Inspection of Table 7 and Figure 9 suggests that the
elementary hedging strategies did not achieve the level of

mean returns of the straight cash strategy.

Strategy 6 had

a lower mean return and the same standard deviation as the

straight cash strategy.

Strategy 12 had a lower mean return

and a higher standard deviation than the straight cash
strategy.

With the exception of strategies 6 and 12, as the

number of hedges executed decreased, the means and standard

deviations increased up to the level of the mean and

standard deviation for the straight cash strategy.
The results of the moving average strategies show that

the moving average strategies performed poorly compared to
the straight cash and elementary strategies.

Income risks

were generally higher and mean returns were lower compared
to the elementary strategies.

Strategy 13 had the lowest

mean return and highest standard deviation of all the
strategies.

The put option strategies were not simulated for 1994.
This was due to put option data not being available for the

1994 production year.

The results for the put option

strategies show the option strategies had lower mean
returns, with the out-of-the-money strategy having a higher
standard deviation than the straight cash strategy.
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Table 7.

Mean, Standard Deviation, Maximum and Minimum Net
Returns, and Number of Hedges Executed, Custom
Feeding Following the 240-Day Small Grain Pasture

Backgrounding Operation, July 1 to December 1,
Using Specified Hedging Strategies, 1986-95
Net Returns

Number
of

Strategy

Standard

Mean

Deviation

Max

Min

Hedges
Executed

($/cwt.)
1) Cash

4.94

4.01

12.41

-2.41

Elementary Strategies
2) Routine Hedge

2.70

2.17

5.90

-0.43

10

3)

2.70

2.17

5.90

-0.43

10

3.22

1.71

5.90

0.83

10

3.47

3.30

7.19

-2.84

8

4.82

4.01

10.17

-2.84

6

4.27

3.68

8.12

-2.84

2

2.91

2.55

7.55

-0.43

10

3.86

3.63

12.41

-0.43

9

4.09

3.72

12.41

-0.43

9

4.21

3.77

12.41

-0.43

7

4.43

4.10

12.41

-2.84

5

4)
5)
6)
7)

8)

Loc. Futures >
BE Price
Loc. Futures >

BE Price+$3
Loc. Futures >

BE Price+$5
Loc. Futures >

BE Price+$8
Loc. Futures >

BE Price+$10
Loc. Futures >

Cash Price

9)

Loc. Futures >

10)

Loc. Futures >

Cash Price+$2
Cash Price+$3

11) Loc. Futures >
Cash Price+$5
12) Loc. Futures >
Cash Price+$7
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Table 7

(continued)
Number

Net Returns

of

Hedges

Standard

Strategy

Mean

Deviation

Max

Min

Executed

($/cwt.)

Moving Average Strategies
13) 4-8

1.38

3.66

5.78

-4.76

73

14) 5-10

0.31

4.34

8.01

-7.47

61

15) 3-4-8

1.14

3.71

6.30

-5.19

67

16) 4-8-18

1.55

3.07

6.74

-3.34

30

Put Option Strategies
17) At-the-money

3.49

3.95

8.83

-2.82

8

18) Out-of-the-

3.62

4.12

9.72

-2.77

8

money
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Figure 10.

Mean and Standard Deviation of Net Returns for

Custom Feeding Following the 240-Day Small Grain
Pasture Backgrounding Operation, Using Specified
Hedging Strategies, 1986-95

CHAPTER V
SUMMARY AND CONCLUSIONS

I. Summary

Tennessee cattle producers have dealt with highly
variable cattle prices over the past decade.

Price

movements relating to the cattle cycle, seasonal patterns in
cattle prices, and the residual nature of the value of

feeder cattle have contributed to highly variable feeder

cattle prices.

Cash market price fluctuations prevent

producers from accurately anticipating prices in order to
make optimal management decisions toward securing a
dependable profit.

Production and pricing strategies that are available to

producers, such as retained ownership and hedging in futures
and options contracts, may protect against low and variable
returns.

Some of the advantages associated with retaining

ownership include capitalizing on superior genetics of a
heavier animal and selling during a period when cattle

prices may be higher (12,29).

Futures and options hedging

strategies provide an alternative to the cash market.

For

instance, purchasing a futures or options contract may

provide a producer the potential for increasing returns,
while reducing price risk associated with the cash market.
In an effort to assist Tennessee cattle producers in
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making these marketing decisions, opportunities for retained

ovmership and alternative pricing strategies were analyzed.
The objective of this research was to develop and evaluate

various retained ownership and pricing strategies that may
be available to feeder cattle producers in Tennessee and

discover which marketing strategies, if any, secured higher
net returns while reducing income risk for the producer.
The specific objectives were: 1) to provide an evaluation of

various strategies for retaining ownership through
backgrounding and finishing phases of production as

alternatives for marketing feeder cattle, and 2) to provide
an evaluation of the use of futures and put option hedging
contracts as strategies for pricing feeder cattle produced

in backgrounding operations in Tennessee and for pricing
slaughter cattle produced through custom feeding of
Tennessee feeder cattle.

Six production systems that involved backgrounding and
custom feeding phases of production were simulated for the
retained ownership analysis.

Backgrounding and custom

feedlot operations were developed using annual budget data
for each operation for the pricing strategy analysis.
of the backgrounding operations began on November 1.

All
The

operations differed as to the beginning weight of the
weanling steer, the type of pasture provided the animal, and

the duration of the operation.

The first backgrounding

operation involved placing a 450 pound steer on fescue
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pasture for 240 days until a final weight of 690 pounds was

achieved on July l. The second backgrounding operation
involved placing a 450 pound steer on fescue pasture for 300
days, resulting in a 750 pound animal on September 1. The

third backgrounding operation involved feeding a 350 pound
steer on small grain pasture until July l, with the animal

reaching a final weight of 675 pounds. Only variable costs
were included in the backgrounding budgets as fixed costs
and management were assumed to receive the residual of
returns above variable costs.

The three custom feeding operations were developed
based on the three backgrounding operations described above.

Thus, a specific custom feeding operation began when the
respective backgrounding operation that preceded it was
completed.

The first custom feeding operation followed the

240-day fescue pasture backgrounding operation and consisted

of a 690 pound steer being finished on grains and

concentrates to a slaughter weight of 1170 pounds from July
1 to December 1. The second custom feeding operation

followed the 300—day fescue pasture backgrounding operation
and consisted of a 750 pound steer reaching a final weight
of 1175 pounds from September 1 to January 15 (133 days).

The final custom feeding system began on July 1, following
the 240-day small grain pasture backgrounding operation, and
consisted of a 675 pound steer reaching 1125 pounds on
December 1.
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Several types of hedging strategies were evaluated and
were chosen based on prior research from various locations

where similar strategies were used.

Among the strategies

used in this study was a straight cash strategy, a routine
hedging strategy, elementary futures hedging strategies,
moving average hedging strategies, and put option hedging
strategies.

Decisions among alternative pricing strategies

was a secondary consideration after the decision to retain
ownership was made.
Retaining ownership and alternative pricing strategies
were analyzed using mean and standard deviation of net
returns, as these measures indicated the level of average
net returns and net returns risk associated with each

alternative.

Decisions involving retaining ownership by

backgrounding or backgrounding and custom feeding were
compared using the cash market mean net returns and standard

deviations of returns.

A production system was considered

superior to another production system if it yielded a higher
mean net return and a lower standard deviation.
The mean and standard deviation of net returns were

also used to analyze the various pricing strategies.

The

straight cash strategy was used as a benchmark for comparing

all other pricing strategies.

A pricing strategy was

determined to be a superior strategy if it yielded a higher
mean return and a lower standard deviation compared to
another strategy.
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In general, cattle price levels demonstrated long-term

price trends and seasonal price patterns during the period
of this study.

Seasonal patterns indicate that the lowest

price levels occur from October to January with annual highs
in April and August (Table A8, Appendix).

Most of the long-

term trend in cattle prices is attributed to the cattle
cycle.

Cattle prices were in an upward trend in 1985, when

the period under analysis began, and peaked in the latter
part of 1989 (Figure Al, Appendix). Prices began moving
downward and have decreased until the end of the period of
analysis (1995).

The retained ownership analysis results indicate that

there is a potential for producers to earn positive returns
by retaining ownership through either backgrounding or
custom feeding.

Furthermore, there are higher average net

returns associated with retaining ownership through custom
feeding compared to backgrounding only.

However, there is

more income risk associated with retaining ownership through
custom feeding, as indicated by higher standard deviations.
Among the backgrounding/custom feeding systems, the
system that began with the 300-day fescue pasture
backgrounding operation had the highest mean return per head
with the highest standard deviation and the

backgrounding/custom feeding system that began with the 240day fescue pasture backgrounding operation had the lowest
mean return per head and standard deviation.
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If a producer

chose to retain ownership only through the backgrounding

phase, the 240-day small grain pasture backgrounding
operation provided the highest mean return and the lowest
standard deviation.

The 240-day fescue pasture

backgrounding system had the next to lowest standard
deviation, but required the producer to sacrifice $43.34 per
head in mean returns.

The analysis for the pricing strategies for the

backgrounding operations showed that the elementary and
moving average hedging strategies failed to yield results

superior to the straight cash strategy.

The only exceptions

were for one hedging strategy for the 240-day small grain

backgrounding operation and one elementary strategy for the
240-day small grain backgrounding operation.

The results of

the moving average strategies for the 300-day fescue pasture
backgrounding operation yielded considerably lower mean

returns with slightly lower standard deviations compared to
the straight cash strategy.

The large number of hedges and

the resulting commission fees were considered to be the
reason why the moving average strategies performed poorly.
All of the put option strategies for the backgrounding

operations were superior to the cash market.

In general,

the results of the put options strategies where the producer
waited 7 and 10 trading days to purchase at-the-money and

out-of-the-money put options did not perform better compared

to purchasing the put options on the first day that they
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were available.

The analysis for the pricing strategies for all the
custom feeding operations showed that the elementary

strategies resulted in lower mean returns and standard
deviations compared to the cash market.

However, in many

cases, the elementary strategies resulted in substantially
lower standard deviations relative to the reduction in mean
returns.

The moving average strategies did not perform as

well as the elementary strategies.

Finally, the put option

strategies performed poorly compared to the straight cash
strategy for the custom feeding operations.
Overall, if a producer chose to retain ownership only
through the backgrounding phase of production, the put

option pricing strategies provided a viable pricing
alternative to increase returns and lower income risk

relative to the cash market.

If a producer chose to retain

ownership through custom feeding, net income risk increased.
Therefore, a hedging strategy that reduced income

variability while still insuring a reasonably high return

may be a viable pricing alternative. For the custom feeding
operations, many of the elementary strategies provided a
relatively high mean return with substantially lower
standard deviations relative to the cash market.
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II. Conclusions

The results from the analysis of retained ownership

opportunities for Tennessee feeder cattle producers
indicates that marketing alternatives are available that can

provide higher mean returns to producers through retaining
ownership after weaning the calf.

Furthermore, the results

from the analysis of pricing strategies indicate pricing
alternatives are available that could provide higher mean
net returns and smaller risk than the cash market.

For applying pricing strategies to the backgrounding

operations, the routine hedging, elementary futures hedging,
and moving average hedging strategies did not prove
advantageous in this study, except for two elementary

hedging strategies. However, the put option hedging
strategies for the backgrounding operations did prove to be

viable pricing methods for increasing returns and reducing
income risk.

For applying pricing strategies to the custom

feeding operations, the routine hedging, moving average
hedging, and put option strategies did not prove
advantageous.

The elementary hedging strategies for the

custom feeding operations may be a viable alternative,

however, as they substantially reduced income risk while

reducing mean returns only slightly compared to the cash
market.
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APPENDIX

Table Al.

Annual Break-Even Costs for Backgrounding
Operations, 1985-94
300-Day

240-Day
Year

Fescue Pasture

Fescue Pasture

240-Day Small
Grain Pasture

($/cwt)
1985

59.19

55.23

52.51

1986

63.14

58.92

55.37

1987

72.37

67.54

65.91

1988

74.67

69.87

68.79

1989

75.00

69.97

69.57

1990

77.30

72.14

71.36

1991

76.75

71.64

70.54

1992

76.24

71.17

69.72

1993

76.46

70.84

69.60

1994

76.47

70.30

69.43
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Table A2.

Year

Costs for Custom Feeding
Operations, 1986-95

Annual Break-Even

Following

Following

240-Day

300-Day

Fescue Pasture

Fescue Pasture

Following
240-Day Small
Grain Pasture

($/cwt)
51.64

1986

50.40

1987

60.60

49.50

61.95

1988

63.31

59.69

70.47

1989

69.81

66.34

71.46

1990

71.38

64.51

73.06

1991

73.87

66.65

75.60

67.40

67.27

68.99

73.04

63.34

74.74

63.24

67.55

64.74

59.43

57.97

60.93

1992
1993
1994
1995

55.53

1996
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Table A3.

Annual Basis Estimates for Backgrounding
Operations, 1985-94
240-Day

Year

300-Day

Fescue Pasture

Fescue Pasture

240-Day Small
Grain Pasture

($/cwt)
1985

6.02

6.35

6.02

1986

6.02

6.35

6.02

1987

2.81

4.44

2.81

1988

1.57

3.56

1.57

1989

1.86

4.09

1.86

1990

-0.21

4.95

-0.21

1991

0.20

3.86

0.20

1992

0.01

4.79

0.01

1993

-0.06

6.47

-0.06

1994

0.34

6.22

0.34
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Table A4.

Annual Basis Estimates for Custom Feeding
Operations, 1986-95

Following
240-Day
Year

Fescue Pasture

Following
300-Day
Fescue Pasture

Following
240-Day Small
Grain Pasture

($/cwt)
1986

-0.59

1987

-1.41

-0.59
-1.15

-1.41

1988

-3.19

-1.69

-3.19

1989

-2.68

-0.87

-2.68

1990

-1.39

-0.19

-1.39

1991

-2.03

0.08

-2.03

1992

-2.75

-1.09

-2.75

1993

-1.83

-1.43

-1.83

1994

-0.57

-0.38

-0.57

1995

-0.37

-0.20

-0.37

0.01

1996
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Table A5.

Annual Net Returns for Backgrounding
Operations, 1985-94
300-Day

240-Day
Year

Fescue Pasture

Fescue Pasture

240-Day Small
Grain Pasture

($/cwt)
-3.40

3.34

3.28

1986

9.05

15.10

16.82

1987

-3.31

10.97

3.15
12.99

1985

7.08

7.67

1989

9.25

11.57

14.68

1990

11.03

9.58

16.97

1988

1991

2.92

5.72

9.13

1992

11.26

9.83

17.78

1993

-2.96

-1.84
-12.55

-7.43

1994

-14.47
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3.90

Table A6.

Year

Annual Net Returns for Custom Feeding
Operations, 1986-95
Following

Following

Following

240-Day

300-Day

240-Day Small

Fescue Pasture

Fescue Pasture

Grain Pasture

($/cwt)
1986

13.63

1987

7.15

10.85

1988

10.64

7.01

3.48

1989

6.94

8.59

5.29

12.41
5.80

1990

9.37

13.39

7.69

1991

-0.68

11.83

-2.41

1992

9.95

7.53

8.36

1993

-1.14

17.21

-2.84

1994

6.32

5.90

4.82

1995

8.32

15.53

6.82

1996

8.50

105

Price ($/cwt.)
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Figure Al. Yearly Average Price for M-1 400-500 Pound Steers,
Tennessee, 1950-94

Table A7.

Monthly Cash Price Index for 600-700 Pound
Feeder Steers, Tennessee, 1985-94

Month

Index

January

0.98

February

1.01

March

1.01

April

1.02

May

1.01

June

1.00

July

1.01

August

1.02

September

1.01

October

0.98

November

0.97

December

0.98
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